Substantial evidence supports that there is a genetic component to panic disorder (PD). Until recently, attempts at localizing genes for PD by using standard phenotypic data have not proven successful. Previous work suggests that a potential subtype of PD called the panic syndrome exists, and it is characterized by a number of medical conditions, most notably bladder͞renal disorders. In the current study, a genome scan with 384 microsatellite markers was performed on 587 individuals in 60 multiplex pedigrees segregating PD and bladder͞kidney conditions. Using both single-locus and multipoint analytic methods, we found significant linkage on chromosome 22 (maximum heterogeneity logarithm of odds score ‫؍‬ 4.11 at D22S445) and on chromosome 13q (heterogeneity logarithm of odds score ‫؍‬ 3.57 at D13S793) under a dominantgenetic model and a broad phenotypic definition. Multipoint analyses did not support the observation on chromosome 22. The chromosome 13 findings were corroborated by multipoint findings, and extend our previous findings from 19 of the 60 families. Several other regions showed elevated scores by using when one analytic method was used, but not the other. These results suggest that there are genes on chromosome 13q, and possibly on chromosome 22 as well, that influence the susceptibility toward a pleiotropic syndrome that includes PD, bladder problems, severe headaches, mitral valve prolapse, and thyroid conditions. A mong human psychiatric disorders, panic disorder (PD) is unusual for its combination of physiological and psychological symptoms. Whereas somatoform disorders are characterized by the former, and mood͞psychotic disorders by the latter, it is only in PD that bodily sensations and emotional reactions are so critically intertwined. A formal diagnosis of PD requires having recurrent panic attacks, which are brief episodes of intense fear that are accompanied by a number of physical symptoms, including palpitations, sweating, sensations of shortness of breath or smothering, the feeling of choking, chest pain, paresthesias, and nausea, among others. These attacks must be accompanied by anticipatory anxiety, the fear that one will have additional attacks. The worldwide lifetime prevalence of PD is Ϸ1-3% (1), and numerous family studies suggest a relative risk of Ϸ8 for PD in first-degree relatives of PD probands when compared with the relatives of controls (2). Twin studies provide evidence for a heritability estimate as high as 0.48 (3). The past several years have seen efforts to identify the genetic factors contributing to PD. Three genome scans, a focused genome screen, and a number of candidate-gene studies of PD have been completed by us and others. Our first-stage genome scan of 23 pedigrees revealed six markers that gave logarithm of odds (LOD) scores of Ͼ1.0, but none with scores of Ͼ2.0 (4). Also, using 23 families, Crowe et al. (5) reported, in a second genome scan, a maximum LOD score of 2.23 on chromosome 7p15. This location was just 10 centimorgans (cM) from the location of our maximal LOD score of 2.45 in our second-stage genome scan (J.A.K., A.J.F., S.E.H., and M.M.W., unpublished observations). A third group published a genome scan in which the authors also used agoraphobia as a phenotype (6). The maximal LOD score obtained in this study for PD was 2.04 on chromosome 1q, near a position found to have a LOD score of 1.2 in the scan of Crowe et al. (5). A second score of 2.01 was seen at the CCKBR locus on 11p. When agoraphobia was used as a phenotype, positive scores were found at loci different from those found for PD. A fourth group expanded on the phenotype, incorporating PD, chronic anxiety, and childhood-onset anxiety disorders into their linkage analyses (7). Using a single large pedigree, Smoller et al.
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Clinicians have long noticed the disproportionate cooccurrence of PD and medical conditions. A substantial literature supports the existence of comorbidity between PD and neurological, gastrointestinal, cardiac, and respiratory conditions (8) . In the Epidemiological Catchment Area study (9) , a large epidemiological study of five sites in the U.S., PD was found to be associated with medical conditions such as cardiovascular disease. Other community or clinical studies have found association between PD and mitral valve prolapse (MVP), headaches, and thyroid conditions (10) (11) (12) (13) . These data provided population-based evidence for clinical findings, although the degree of overlap between all of these conditions has not been reported, and family history of these symptoms is entirely unknown. More recently, a previously described association between PD and joint laxity (14, 15) has been characterized at the genetic level in seven Spanish pedigrees (16) . The Spanish group discovered a large interstitial duplication on chromosome 15q segregating within their pedigrees. Performing linkage analysis by using a broad phenotype of joint laxity, PD, agoraphobia, social phobia, and simple phobia, Gratacos et al. (16) observed LOD scores of 4.94. A follow-up case-control association study using PD as the phenotype found this duplication in 97% of probands and in only 7% of controls. The authors suggest that rather than a pleiotropic effect of a single gene, the co-occurrence of psychiatric and medical conditions was likely explained by independent gene dosage effects of multiple genes within the duplicated segment. However, these findings have not yet been replicated.
Using a different approach, we have previously reported a panic disorder syndrome, consisting of PD, bladder͞kidney conditions, thyroid problems, migraines and other serious This paper was submitted directly (Track II) to the PNAS office.
Abbreviations: PD, panic disorder; MVP, mitral valve prolapse; cM, centimorgans; LOD, logarithm of odds; HLOD, heterogeneity LOD; NPL, nonparametric linkage; CIDR, Center for Inherited Disease Research.
headaches, and MVP (17) . This construct was developed after the clinicians, who were blind to family relationship and marker data, noticed a substantial number of individuals with unusual medical conditions. When the familial relationships between these individuals were subsequently examined, we observed that the medical conditions were distributed in a nonrandom fashion. Families were then dichotomized into syndrome (those with at least one individual with a bladder͞ kidney condition) or nonsyndrome (those with no individuals with a bladder͞kidney condition), and we tested the hypothesis that the syndrome families are genetically distinct from the nonsyndrome families. The predivided-sample test (18) , performed on the reclassified families (19 with the syndrome and 15 without), revealed a significant difference between the two groups. Among the families with the syndrome, marker D13S779 on chromosome 13q yielded a maximum LOD score of 3.6 when we considered panic as affected, or a score of 4.2 when we considered individuals with one or more of the above diagnoses as affected. The 15 nonsyndrome families provided negative LOD scores at the same locus. The bladder component of the syndrome appears to be the same (or similar) disease as the urological disorder interstitial cystitis (diagnosed by cystoscopy and urodynamics). As a test of this observation we have recently completed a case control study of patients with interstitial cystitis, ascertained from urology practices and clinics, and found an elevated rate of PD. Moreover, and remarkably, family members of these interstitial cystitis probands (both with and without PD) had elevated rates of the syndrome when compared with controls ascertained from the same sources (M.M.W., R. Gross, A.J.F., G.A.H., M. J. Gameroff, S.E.H., D. Kaufman, and S. A. Kaplan, unpublished results). In the work presented here, we have identified an additional 41 families with members having the syndrome, and we now present data from a genomic screen of a total of 60 multiplex pedigrees, which further supports the existence of a genetically mediated panic͞bladder syndrome.
Materials and Methods
Clinical Ascertainment and Assessment. A detailed description of the methodology involved in the collection of PD pedigrees is provided in ref. 19 , and will only be summarized here. Our protocol was approved by the institutional review board of the New York State Psychiatric Institute, and informed consent was obtained from all interviewed subjects. Families collected from diverse sources and those containing at least three affected relatives on the initial screen were subjected to a modification of Using the FISC, the interviewer asked each subject to provide information on their first-degree relatives. The interviewer prepared a detailed narrative summary for each relative who had panic symptoms. Finally, a thorough checklist of medical conditions, including age of onset, was completed, and if possible, the relevant medical records were obtained. These data provided provisional diagnoses for a best estimate procedure performed by three senior clinical investigators (A.J.F., M.M.W., and Donald F. Klein) blinded to any identifying data. As described by Fyer and Weissman (19) , each family was assessed, and all diagnostic information on each family member was compiled and blinded to name and family. At least two senior clinical investigators independently reviewed the case material and diagnosed each individual as to level of affectedness for PD and age of onset. If these investigators agreed, then the diagnosis stood as final. Cases where there any disagreement (e.g., level of certainty of PD, or different ages of onset) were reviewed at a meeting with the diagnosticians present. Additional information was collected if necessary and a consensus diagnosis was reached through rereview and discussion. The independent review by several individuals was used to protect against oversight and interpretive bias. The consensus procedures ensured standardization. Individuals were diagnosed for PD in one of six categories: definitely affected, probably affected, possibly affected, any panic, unaffected, and unknown (17) . Panic diagnosis was further refined as broad, intermediate, or narrow, depending on the best estimate criteria, e.g., broad ϭ definite ϩ probable ϩ possible ϩ any panic (24) . In this study, the broad diagnosis was used for determining PD status. The procedures for identifying syndrome cases and families are described in detail in Weissman et al. (17) .
DNA Analysis. By using standard procedures (25) , DNA was isolated from peripheral blood leukocytes or lymphoblastoid cell lines. Genotyping was performed at the Center for Inherited Disease Research (CIDR; The Johns Hopkins University, Baltimore) on ABI 377 sequencers (Applied Biosystems). In general, 40 ng of genomic DNA was amplified in multiplex reactions comprising two or three loci on ABI 9700 thermocyclers (Applied Biosystems), using standard or touchdown conditions. Typically, eight PCRs were pooled with a Hydra 384 (Robbins Scientific, Sunnyvale, CA) microdispenser liquid handler. Electropherograms were analyzed using ABI Prism GENESCAN and GENOTYPER software (Applied Biosystems). The markers comprised 384 microsatellite repeats, at an average spacing of 9 cM, with no gaps Ͼ20 cM (www.cidr.jhmi.edu͞download͞ CIDRmarkers.txt).
Classification of Families and Individuals. Two models for individual affectedness status were used for the results reported here. The first, PD͞bladder, scored a person as affected if she or he had panic or a bladder condition. The second, PD͞syndrome, classified an individual as affected if that person had panic or any component of the syndrome (bladder, MVP, serious headache, or thyroid).
Data Analysis. The parameter selection for the LOD score analysis was originally guided by the results from our previous segregation analysis (26) . However, subsequent work showed that the actual parameters used in a linkage analysis are not critical for detecting linkage; what matters is to analyze according to at least one dominant and one recessive model (27) (28) (29) . We used a disease allele frequency of 0.01 for the dominant model, and 0.2 for the recessive model. In both dominance models, the phenocopy rate was set to 0.01 and the penetrance to 0.5. Single-locus linkage analyses using the Elston-Stewart algorithm were performed with LIPED (30) . LOD scores under models of homogeneity and heterogeneity were obtained. Thus, eight single-locus LOD scores were obtained at each locus (two genetic models ϫ two phenotypic classifications ϫ two disease partition models). To extract linkage information from several loci simultaneously, multipoint analyses were performed with GENEHUNTER 2.0 (31) . Parametric multipoint analyses were carried out with the same parameters described above, which also allowed for heterogeneity. The NPL all statistic, hereafter referred to as nonparametric linkage (NPL), a measure of identityby-descent sharing of alleles among affected family members, was also calculated. With the proliferation in the number of linkage statistics used by geneticists, it has become more difficult to compare results across studies using different methodologies. It has been proposed that interpretation of linkage results will be rendered more uniform by the complete reporting in each study of the significance threshold being used, LOD scores, and the associated P values (32) . As a starting point, we used the familiar Lander-Kruglyak criterion for significance, with genome-wide significance of LOD ϭ 3.3 (P ϭ 0.00049), suggestive significance of LOD ϭ 1.86 (P ϭ 0.0017), and nominal significance of LOD ϭ 0.59 (P ϭ 0.05; refs. 33 and 34). Thus, P values for single-locus LOD scores were generated by using an Excel conversion spreadsheet (32) . In the work presented here, we focused on LOD scores obtained under heterogeneity (i.e., HLODs), as the admixture model represents the preferred method of analysis under conditions of heterogeneity (35, 36 for HLODs when two genetic models are considered, as is done here. This corresponds to a P value of 0.0001 (or 2.8 for a P value of 0.001). We present our maximum HLOD scores under several different situations.
Results
Pedigree Description. A pedigree was characterized as a syndrome family (60 total) by the presence of at least one individual with kidney͞bladder conditions. Among these 60 families are the 19 pedigrees that described in ref. 17 . The entire data set of 60 families included 889 individuals, of which 245 were diagnosed as definitely affected with PD, 85 probably affected, 41 possibly affected, 73 with any panic, 89 unaffected, and 356 unknown. Family size ranged from 5 to 39, with a mean size of 14.7, and a median size of 13. DNA was available for 587 individuals.
The median number of affected individuals per family was six for PD͞bladder and eight for PD͞syndrome. The 60 pedigrees contained 34 affected sib pairs, 23 affected sib trios, 8 affected sib quartets, 1 affected sib quintet, and one family with 7 affected siblings.
Linkage Results. A genomic screen was performed on families that segregated PD and that contained at least one family member with a bladder͞kidney condition. A total of 384 polymorphic markers for autosomes and both sex chromosomes with an average spacing of 9 cM and an average heterozygosity of 0.76 were genotyped in 587 individuals. Graphical representations of all linkage data described below are available in Figs. 2-11 , which are published as supporting information on the PNAS web site, www.pnas.org.
Parametric Single-Locus Analyses. our HLOD scores were calculated for each marker, as described in Materials and Methods. Table 1 shows 13 markers that gave single-locus HLOD scores of Ͼ2.0 in any of the four analyses (two genetics model ϫ two diagnostic models). The highest score, 4.11, was found at the most telomeric marker on chromosome 22, D22S445, using a dominant-genetic model and the PD͞syndrome phenotype. Under the same model, the adjacent marker (D22S683), 10 cM away, showed all-negative HLOD scores (i.e., with a maximum HLOD score of 0). The two next highest scores were 3.57 and 3.20 from the adjacent chromosome 13q markers, D13S793 and D13S779 (separated by 7 cM), respectively, observed under a dominant model using the PD͞syndrome phenotype. The latter marker had also provided the highest HLOD score of 3.3 in our previous genomic screen with the first 19 of the current 60 families (17) . A fourth marker, D16S2616, at 11 cM on chromosome 16p, yielded a HLOD score of 3.13 under a recessive model with the more restrictive PD͞bladder phenotype. The adjacent marker (D16S748, 23 cM) provided a HLOD score of 1.61 under the same model. Nine other markers (two each from chromosomes 2 and 5, and one each from chromosomes 1, 6, 9, 10, and 12) produced HLOD scores between 2.0 and 3.0. HLOD scores in Table 1 were also converted to P values for easy comparison to other analytic approaches (32, 34) .
Parametric Multipoint Analyses. Using GENEHUNTER, the highest parametric multipoint HLOD was 3.21, using a recessive genetic model of the PD͞syndrome phenotype, occurring at 124 cM on chromosome 9. Four HLOD scores were Ͼ3 in this region, and HLOD scores of Ͼ2.0 stretched from 114 to 131 cM. In the single-locus analysis, the results for the same region using the same parameters were consistent, showing HLOD scores of 1.95 (128 cM), 1.85 (136 cM), and 2.01 (147 cM) for the three consecutive markers D9S934, D9S1825, and D9S2157, respectively (Fig. 1) . The single-locus peak was displaced slightly telomeric from the multipoint results. A second multipoint peak occurred using the same genetic and diagnostic models on chromosome 7p, with a maximum HLOD ϭ 2.6 at 11 cM, and HLODs Ͼ2 from 9 to 13 cM. Single-locus scores under the same models were somewhat smaller (0.94 for D7S3056 at 7 cM and 1.47 for D7S513 at 18 cM). Regarding chromosome 13, we observed a multipoint HLOD ϭ 2.42, using a dominant-genetic model of the PD͞ bladder phenotype. This score occurred at 74 cM on chromosome 13, just 2 cM centromeric to D13S793 (76 cM), which had a single-locus HLOD score of 2.76 using the same models, and a single-locus HLOD score of 3.57 using the dominant-genetic model and broader PD͞syndrome phenotype. The corresponding multipoint HLOD peaked at 1.94 at 73 cM (Fig. 1) . The only other multipoint parametric HLOD score of Ͼ2.0 occurred at 96 cM on chromosome 18 (2.03), under a dominant PD͞syndrome model, in a region where the single-locus score was 1.98 under the same model (D18S1364, 99 cM).
Nonparametric Multipoint Analyses. NPL scores were also obtained with GENEHUNTER, and all NPL scores were converted to the LOD unit scale for easier comparison. The analysis yielded the highest score of 3.04 (on a LOD scale) at 8 cM on chromosome 15 under the PD͞bladder phenotype. This region, remarkably, showed less impressive evidence of linkage when the single-locus approach was used (maximal single-locus HLOD ϭ 1.40 at 12 cM with marker D15S822 under a dominant PD͞bladder phenotype). The region around D13S793 on chromosome 13 showed elevated NPL scores, consistent with the parametric single-locus and multipoint scores (Fig. 1) . Interestingly, the region surrounding D22S445, our highest single-locus HLOD, showed little support for linkage in that area (dominant multipoint HLOD ϭ 0.44, NPL ϭ 0.71).
Discussion
The work described here was designed to further test our earlier hypothesis positing the existence of a genetic syndrome involving PD, bladder͞kidney conditions, MVP, severe headaches, and thyroid conditions. This syndrome was initially identified purely on clinical observation, blind to family relationships or linkage results. Because we observed our highest LOD scores with this construct, we elected to pursue this finding. We have expanded our collection of pedigrees from 19 to 60, and completed a genome scan of the entire 60 families. It was encouraging that a region on chromosome 13, previously linked to this syndrome, continued to show evidence for linkage when parametric analyses were used. In our previous study of 34 PD families (17) , marker D13S779 (at 83 cM) had yielded a maximal HLOD score of 3.3 under a dominantgenetic model using the PD͞bladder phenotype, and 2.8 using the PD͞syndrome phenotype. When analyzed in the 19 bladder families only, the maximal LOD score had increased to 3.5 and 4.2, at ϭ 0.06 and 0.04, using the PD͞bladder and PD͞ syndrome phenotypes, respectively. In the current study, in the complete sample of 60 families, this marker yielded a maximal LOD score of 2.2 at ϭ 0.20. Although this is still positive, it represents weaker evidence for linkage than we had previously. Why? If we break down the 60 families into the original 19 plus the new 41 families, then, based on the CIDR genotyping, the original 19 families would not have been particularly striking (maximal LOD is only 0.7, at ϭ 0.10). We believe this discrepancy is because of missing genotypes in the current scan, and fine-mapping this region (including repeating genotyping D13S779) should resolve the discrepancy. However, the 41 new families yield a maximal LOD of 1.4 at ϭ 0.20. Had we combined our lab's genotyping of the original 19 families with the CIDR genotyping of the 41 new ones, the combined maximal LOD would be 4.6 at ϭ 0.10, which would be impressive evidence of linkage. We chose not to highlight this approach, preferring to present the results more conservatively, as above. Then we also calculated HLOD scores on the complete CIDR scan, since increased heterogeneity may have entered the sample with the influx of 41 new families. Indeed, the maximal HLOD was 3.2, significantly higher than the homogeneity LOD of 1.4. The maximal HLOD score calculated on the combined sample (our genotyping of the original 19 families plus CIDR's genotyping of the 41 new families) was even higher: 5.5. These comparisons are summarized in Table 2 . Thus, overall, we believe the evidence for linkage to this marker on chromosome 13 is quite strong, despite the difficulties represented by this complex disease. The adjacent marker, D13S793 at 76 cM, which had not been previously typed, was found in the current study to have a maximal HLOD score of 3.6. Multipoint parametric heterogeneity scores supported linkage in this region, maximiz- ing at marker D13S793. Interestingly, nonparametric multipoint scores were only modestly positive in this region. We are most interested in these findings on chromosome 13, as they were supported by the convergence of two analytic techniques, namely single-locus and multipoint approaches. As is the case with many complex diseases, increasing sample size may have led to an increase of heterogeneity in the data set. Therefore, the evidence for linkage to chromosome 13 slightly decreased from our previous scan at one marker (D13S779), but the significance of this finding increased with this study because we have now performed a second complete genome scan, thus excluding most of the genome (with the possible exception of chromosome 22q) as a likely location for a gene for the panic syndrome.
Another region with a similar overlap of results was on chromosome 9. We found a single-locus HLOD of 2.0 at D9S2157, using a recessive genetic model and the PD͞syndrome phenotype, with scores slightly Ͻ2 at the two flanking centromeric markers. This same model and phenotype provided our highest parametric multipoint score, although somewhat centromeric to the single-locus peak. In terms of absolute LOD score magnitude, we observed our highest single-locus parametric score on chromosome 22 (HLOD ϭ 4.11 at D22S445). Markers flanking the telomeric D22S445 showed no evidence of linkage, and multipoint analyses in this region were not positive. Thus, genotyping more markers in this region will be required to confirm the presence of linkage in this region. Until then, this locus provides the highest LOD score in this study. Likewise, chromosome 15, the region with the highest NPL multipoint score, showed little evidence of linkage when single-locus strategies were used, and will require fine-mapping to confirm linkage.
While the finding on chromosome 13 was most clearly consistent with our previous report, we note that other regions that we identified in the initial scan of 19 families continue to be of interest. Of the eight markers showing significant differences between bladder and nonbladder families (nominal significance, P Ͻ 0.01, predivided-sample test) in the first 19 families, four regions continued to show detectable linkage. These included chromosomes 1, 12, 13 (as described above), and 16. Our peak on chromosome 1q, which incidentally occurs within the DISC1 (disrupted in schizophrenia 1) gene (38) , was Ϸ40 cM telomeric to our earlier peak. A peak on 12q, occurring within the third intron of PAH (phenylalanine hydroxylase) locus, was about 14 cM telomeric to our previous high score in that region. Finally, a high HLOD on chromosome 16p (D16S2616, HLOD 3.13), was only Ϸ3 Mb centromeric to our previous peak at D16S423.
These findings must be viewed in light of the limitations of the study. First, the choice of analytic techniques to be used in the genetic analysis of complex traits is still contested. We have used parametric LOD score analysis. We have also used multipoint approaches to maximize the genetic information collected, but these methods are problematic when the marker map is imprecise (39) or when family size increases (40) , although multipoint analysis is not particularly sensitive to model misspecification (41) . Second, we have used a number of diagnostic schemes and genetic models, raising the specter of multiple testing. However, these multiple analyses are not arbitrary or random. Our several data breakdowns are based on clinical evidence and careful examination of our families, and our goal is to link distinct pieces of evidence so as to put together a coherent picture of the genetics of PD. Third, as we noted in our previous genome scan, in which the syndrome construct was developed, our assessment of medical problems constituting the syndrome was limited to medical records and self-reports, without the benefit of direct medical examination. Finally, as the current data set incorporates pedigrees from our earlier analysis, the work presented here should be viewed as an expansion of that work (17) , and not an independent replication.
In light of these reservations, what can be gleaned from these results? We have tripled the number of panic͞bladder syndrome families and have not seen support for the chromosome 13 locus diminish in any substantial way. The persistence of this finding is promising. The appearance in this genome scan of regions with suggestive or significant evidence for linkage, although possibly false positives, may reflect the increased power of the sample. Alternatively, these new regions may be because of locus heterogeneity in our sample, with stochastic enrichment of families segregating particular linked chromosomes.
It is of interest to note genetic linkage studies involving other psychiatric disorders, most notably schizophrenia and bipolar disorder, have also shown linkage to the 13q region (42) (43) (44) (45) (46) (47) (48) (49) (50) . A recent metaanalysis of 11 bipolar disorder and 18 schizophrenia genomic screens showed the strongest evidence for linkage for both disorders to be localized to chromosome 13q (51) . The aggregate of these findings suggests several possible explanations. First, several genes independently linked to schizophrenia, or bipolar disorder, or the PD syndrome described here, may be coincidentally located in the same region of chromosome 13q. Second, a single locus that serves as a common susceptibility locus for a number of psychiatric disorders is the source of linkage signals in the studies cited above.
One might wonder whether data from gene-mapping studies for the component disorders of the panic syndrome described here would prove useful. If researchers looking at the constituent conditions of our syndrome on an individual basis found independent evidence of linkage to regions of interest in our data, this might support our clinical construct. Thus, comparisons of genomic screens in these disorders for overlap of linkage signals is of interest. Recent genomic scans of families with MVP found evidence for linkage to chromosomes 16p (52) and Xq28 (53), regions with modest evidence for linkage in our sample. Studies of families with hypothyroidism (54) or hyperthyroidism (55) show linkage to the region of the thyroglobulin gene on 8q, a region that also showed little evidence for linkage in our study. Finally, efforts at mapping genes for the most common forms of migraine have implicated the broad region of Xq24-27 (56) and 4q24 (57) . These regions showed modest evidence for linkage in our study (HLOD scores of 1.8 and 1.4, respectively) . Overall, there appears to be some overlap of findings, although not for our highest scores.
In conclusion, we have presented further evidence for several pleiotropic loci for susceptibility to the panic syndrome. In particular, we have striking and consistent evidence for a susceptibility gene on chromosome 13 and͞or chromosome 22. Our approach shows that clinical stratification may reduce the genetic heterogeneity likely to underlie all complex disorders. Fine-resolution mapping of the loci described here should provide candidate genes for further characterization and eventual isolation of genes for this interesting syndrome.
